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(57) Abstract 

A jam detector for switch components, which can relieve the arithmetic load for evaluating jam detection. A revolution sensor (23) 
detects the speed of a motor (6) and sends a resulting signal (SP) to a computer (21), which determines a period (tl) of load evaluation. 
Based on the period (tl), the computer (21) decides whether changes in the motor speed are caused by load equivalent to jamming load, and 
counts the number of consecutive changes. The computer (21) decides that there is a jam in the switch components if a predetermined 
number of such consecutive changes are considered to be due to a jamming. 


(57)g#J 


S P&n>lf ol — ^ 2 1 CA*Stl5. □ 2 1 H-£-©4fctiUi*tS 

jfcif'SA^JjgU *O*J^03lttIiIftS*l>>h-rs o 3>tf3.-^ 2 1 


A E T57raHaW 

AL 7/i"<-7 

AM 7/U*=7 

at a— *m>7 

AU *h7!>7 

A 2 7-tfA'/<>f 

ba jKX=t • ^/uy*=ff-*- 

B B /<;U/< 

BE *</Hf- 

BF ^t-77V 

bg y/utfyr 

B J 

BR y^v^w 

BY ^7/1 — -> 
CA 

CF «Plfe77!J^ 

CG = 

CH *>r * 

CI = - h ^#7-/U 
CM 

CN T>@ 

CU *a-/< 

cy *ro^ 

C2 

DE K*f? 
DK 

EE :r*V=7 


ES 


L I 

F I 


LK 

FR 


LR 

GA 


LS 

GB 


LT 

GD 


LU 

GE 


LV 

GH 

#-1- 

MC 

GM 

1S>¥7 

MD 

GN 


MG 

GW 

*-7 • 

MK 

GR 



HR 


ML 

HU 


MN 

I D 

-f >K*C7 

MR 

I E 

TW/Uv> K 

MW 

I L 


MX 

I N 


NE 

I S 


NL 

I T 

-r^y 7 

NO 

J P 

B# 

N2 

KE 

>T~7 

PL 

KG 


PT 

KP 

MM* 

RO 

KR 

es@ 

RU 

K2 


SD 

LC 


SE 


!Jkf»a?^> SG 

*y • si 
y ^< y r s k 

uy h s L 

y h7 = 7 SN 
M S2 
H^7/ TD 
TG 

**K?7 TJ 
vtfiS7,%}\> TM 
K=.7IB^-**7!7V7 TR 
#fcS TT 
UA 

*y=*;u UG 
*-!l?-7 US 
V7!?>f U2 
VN 
YU 
2 A 

/-/K>s- ZW 

c W 
*-^> 


^a^=:7 
*n #7*7 

• Is** 

h-=f- 

m77y**?ns 
^y/<7*x 


WO 99/42691 PCT/JP99/00771 

mmm 

^-^©EitewnB (igtejift) tt3E»Ts. ^©Efej^jw (m^ji^) 

■en"?, Ii«cDnai:J;*ft?(f«»SRit5fc»K:F I R7-f I I 

1 


WO 99/42691 PCT/JP99/00771 


&mu ttniifstisfs. x-^9«»fijfti3i^att. «aM3&^iifflai5« 
#5B9§©3B2©»kk:*3v>t\ wH«&#©s«**fc*«mg«a*ffi«3n*. 

£«J © ft C «t S ft^f £ W K: H# \z X o T gift L T V> 3 i m J£ $ nfc gift 

Isltlll/Tl^IBf, &4&©l**&*i4HIWr-r*. 
0ig©«J|ifc&!Jli 

2 


WO 99/42691 PCT/JP99/00771 

So 

^tS^ttioTMl (MEBSMtO 6 ^jEHHST * t , 0^ 

x4«S3 s^fflTs^isici^ii (%fd) z.(Dm, "e-^ Gom^mmN 

»1>J U—X-f y^l U'^M^n, l2S?tt$2 U U-^-fyf 1 2 

XSEjSl llct, ^-^ 6 ©m*^£&SS3ftfc 1 1 a <h^#f^o 

*HJ6»ffiT», 5H'JU-3<M 3**iI«LXV>Sfc#, *IWim*l 1 ate 

3 


WO 99/42691 PCT/JP99/00771 
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12bt, n^f'JB©-7^nSfnll$tifc7<txMi 2 c qE- 
U ;i/ 1 4**ffi«UTH5£:£. oJib^^ 1 2 aH^^X^^ 1 2 b 
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KttiZ* W.1 U l/-D-i-;H 3)5*#M* l2Ul/-3'fjH4^Ii0i 1 
ftl Ul/-X-1'^?l 10bJ»SSjS1 1 afmtXg^l 1 c tg&sBsn, m 
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6<D®femmNs mttso iHitejiSNs ^f&T-rs^ ^M^t^ai^ 
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iftstis. p^-r-si, D>ifa-^2in m2\z7HT&z)\z, &ttHt-tsp 
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#S P«tfi-6±^5t, 9ffl©ft^f¥J^lHl^»l t 2 , t4 , t 6 , - - t 16, 
t 18 tfSRAMfctelrtSnS. 2fcttftffl^#S P3ft*SC^T5&«Si:, ^£T©1 8 

fio^wjtiertK^ 1 1 ~ t is o "5 -s^ i smm(DfkM¥ife\Bi&>m 
m is *««ffcttsi»3nfc^*ij^iHite»»!K:M»fsns. t^t, niot 

flTWJtlHHEEJIfl t 1 , t 3 , • • t 17, t 2 , t 4 , • • t 18 A«RAMl:fti§ 

#»snfc i 8fio^ffi*jjtiiie^j(B 1 1 , t z — t is &$im VTmimj£& 
ssfrs. fijjEffistt i 8m<DMW^mm^mm t 1 ~tis ^ifsnssK 

RAMiiMsnt 1 8ffl©£*f*gj£i§usjgaii 1 1 ~ti8^e>te, m$s.mj± 

1 8«©&fiMMj£l§HgEJ(ll t 1 — t 18 6 KLtX\t>Z>&ffi<Dj£Wl\Zl& 

MflSffllB, 1 8<@©ftM5£|5]!|fcM#l t 1 — t 18 £fflV>T> ^E-*6© 
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LT®W-^A, B, CIlE^tS. ^1^-^A}1 4ffl©if5±}&«0 © 
ftffiSlJgtsieWJlJJ t 1 , t3 . t5 , t7 t. 4ffieoSfc%T7&«0©ft#JWfe@te 
J^8Ht2, t4 , t6 , t8 W^lfiESn^. 8 2 :/Btt, 4S©3;-£ 

±#0©ftflrfllJ£lHllgJSI8! t7 , t9, til, tl3t, 4fi©£"5Trt*0 ©ft 
»*I«I1*E«J(B t6 , t8 , tlO, t 12 t*6^an5. ^3 ^l/-^Ctt, 
4ffl©ft^±#9©ftflnpiJj£lHMB«$(a t 11, t 13, t 15, t 17 t, 4{@©£t> 
T^OWftffifWJtlHHEWJW 1 12. t 14, t 16, t : 18 t*^M^n5. 

=i >\d.=L-$ 2 1 ttll ^-^A©8ffla©ftWf*U3£|iite«J5! t 1 ~t 

T A F = (tl + t 2 '+ t 3 + t4) - (t5 + t6 + t7 + t8 ) 
mm\Z, U>Va.-5>2 l«&2^;U-7B©8e©ftffiSlJ£[5ll£J3»lt8 ~ 
t 13 ^JI/-^C©-8ffl©ftWJ3£lHltera»i t 11~ t 18 ^6. ^2R^ 

I3^-yB, C©S£»fi£LT©te«fS$HiTBF, T C F «rTSE©^Kl«t 

TBF= (t6 + t 7 + t 8 + t 9 ) - ( t 10+ t 11+ t 12+ t 13) 
TCF= ( t 11+ t 12+ t 13+ t 14) - ( t 15+ t 16+ t 17+ t 18) 
ft«*»!TAF, TBF, TCFH EIIE.«©ftffi«£l3te«JM©MTfc 
So ll^-^A0fili»lTAFtt, «fc«L^»©ft:ffi*J£|3<E«»l 

UV^»l©ftffir*l«l§Hg«»!©{HST**. »3^-^COft««»ITCF 
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5„ ^ffilTAS, TCSIt Ilfttf3^-^A, C © 8 ffl©HfiMHH£l§HE 

TAS= (tl + t2 + t3 + t4 ) + (t5 + t6 + t7 + t8 ) 
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>TMK T B F>TM 2 > SJD. T CF>T MS (D&fr^mttfr E^fr^m 

ItHiTMl, TM2, TM3lt ^*5llft^©«ffiKlStJViT*8e> 6nfc 
ft*$5. LtV»iTMl, TM 2 , TM3fi. fl-afc«fc5ftflr«fc 0 

ctOIUgjiSNS Wb&RfcH&nfcfiUi^TAF, TBF, TCFT 
tfcoT, *a*©l«rT?&r*«tt*$HtTAF, TBF, TCFH f 
n^nbtVifTMl, TM 2 , TM3KTTfe§. 1/t^lTMl, TM2, 
TM3ilWD>lfj.-^ 2 1 OROMtM^tm^. *£oT, <fg^$StfHt 
TAF, TBF, TCF^Uf^lTMl, TM 2 , TM3^0t)^f^H 
7A~CK:&^T> fnj^^^MHT;U-7^'7 7.4, BP - ^-^ 6 left 
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Mlol cfe -S d t Sr^"^"„ 

1 ttig*R»fl[3g»»J|C«iafc»S. X, TAF>TM1, T B F>TM 2 , 
TCF>TM3©^#, Sl^, TAF>TCF*«»fcSna*»ofc^l:H fttt 

5). 

TF=TAS-TCS 

= (tl + t 2 + t 3 + t4 + t 5 + t 6 + t 7 + t 8 ) 
- ( t 11+ t 12+ t 13+ t 14+ t 15+ t 16+ t 17+ t 18) 

NS ©£S&gfc:ffi2t-r5J3»§«»ST&5. tot, te««a-teTF#iE (TF 
>0) 0*B3iKNS *<fll^fcteTbTV55. ffi, Xr7^1~5fl 

&v>T, ^at:«koTlHili3iffiN*«3Ellrbfc'bo!)t*ij^snfctfrK:tt, u>tf 
1 ttffi««#«TF£«jreS££fc< TF = 0 *^3£-T5 Ur7^ 
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fcaa^SA^JBrU iEZiWSi-Znzt, XT-y^Slzmyh, CPUllWI^ 

nfcws* «nc \z r i j fcjnjrr*. seot, (s^^mt 

F^iE (TF>0) *©te*«#«TF#3R«>&n*ttfc» 

tit, IfiiejigNS *<»£KHKTLTH* (BPS, t-^ 6 ©aflr#i»*l,TV» 

3>t?o.-* 2 1 ttift««$HBTFj&* r 0 J XteH (TF<0) T&£4§-£\ 
EHEiSflENS J^fiTUTVi* (IPS*--* 6 ©llflr*«Jt9*LT^*) 

*«<STbfcWFlc:#&nfcffi««a»«TFTft5. lot, iWiTF^S* 

3>Ka^2 1lt Xr-^ 1 1 ©i*#&*W£Bl«K::feV>T, *JJ£#£> 

ttJfeffiNK tt : ?«>ll*^©ttliEk:«J;t)#5nfcfllT*S. EPS. WtteNK tt, 
#«?>*{iINC ©lt:*fc#'"5lHHgii&NS ©teTIBGK Rtf^-d? 6 ©ft#©ig 
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(1) ;I/-7*'7X4 01M$ ; E-^ 6 (DlHlfejl^l3®#m^., ^©Islfe 
JiS^lH]^jig^tB-fe>-1i-2 3KTfcHJ-rs. fcT. W.&\Z)V-7fi7X4(D 
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0te«»l^&#^;p-^©««a^ffl[TAF, TBF, TCFH»5. X, ft 
*&^fi#IJMgK:&V>T> ^V&sffr-^A, B, COfi*i»iTAF, 
TBF, TCF£Bf?£©U£lr>ttTMl, TM2, TM 3 tfc-ttt-enjfctfcT* 
ttfell, s/)V-7A, CCTAF, TCFS5V»fctt8UTlHjtei£«NS 

-^A, C©jH«f*J^lHHEffl»!©^W-ffiTAS, TCS*l^Ti*«»iTF 

^©«#«TFfc£:2l>TI3lEJfigNS ***HKiST LT^ £ 5 
WWrTS. S£>fc* *Ofi*i»*TFtIS©S*IT J <h£Jt$$LT, ^© 

t%>» j**ji*t2fij»f-r*^ttt3&^. -t©«*, mmom^&fr&frmjzzn 

(5) ft*a*«ft*J£«L8K:*5^T, T AF>TM 1 > T 
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OSD, *J^Jfe©€r«*«»llTAF, TBF, TCFH i^jS^^Ill 

1 ~ t is ^en^ns. tot. ^tam^s p©M&«&tfsi£$!ig» int. 

(6) ^mmmmx-n, m^mm^mmmiz^T . <g««$HiTF (tas 
-tcs) >o0$k{*&ffitcZti\,*m&\zmLtn7£VT^z>. 

#^TF«^#m#MT;£ft;t£fHiiTAS, TCS(DiiMTfe§o £§MilT 
AS, TC S«IsIi|£iiS-fe>it2 3©&ffi{s^S P^£ffi¥t3#&£tt3:fl#¥iJ 

sisi^^ffiti ~ 1 18 ^e>#e.n-5. tot, ^tuffi^s pw^s^msr^ 

&^jA^ft^JMSK:fc^T, TAF>TM 1 , T B F>TM 2 , TCF> 
TM 3&tfTAF>TC F©&#T&*&#|gffl5&**fJ££nfc. ^n§TAF> 
TCF^^^W^-T^J^UfcO, TAF>TM1, TBF>TM2, TCF>T 

TAF, TBF, TCFfc-€-*l-6n«»&#lBUfcafcJt«-rs«t'5tc:bT'b 

T AF>TM 1 , T B F >TM 2 , TCF>TM30^fr5, «^LtfTAF> 
TM 1 £TBF>TM2©&frT*SSb£:D, TAF>TM1 tTCF>TM3 

±IB£S»»»Ttt3 0©^;U-:/A, B, Cfc#£Lfc**» ^!lx.«^;U-^A, 

±E^JfiJg«Ttt«-^-^A, B, Ctt8e©&mUj£|ElfcE»lT«Jdc;£tf 
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(2 1) 
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bTV>£fr£?^J#rT3«h<i: ! M;:> ^(DM^fe (TF) t0f^©i¥ffl (TJ) 
4. IMiglW (4) (6) t. 

mrtBSESfr^e— ^ (6) ©iHiteji^ (ns ) ml> ^tum-^ (sp) 

(2 3, 2 4) 

mmmmtktti^& (23, 24) fr<=><D&ttnt*§ (sp) frzmfcmm (tn 

*^^J^Ih1^«3 (tl, t2 • •) tLTiIt5[lIi^MflI?g (2 
1) £, 

ButBiHife^^^st (21) \zx7ktbtcM^sm^:mmmm ( 1 1 , 1 2 • - ) 
©^itrfiifcSo'viTia^jim (ns ) tfmmo&*&wz&&fkffihmm><onM 

\Z&iT%.W)l,T^Z>frEofrmfeL. &®<D&&&fr\z£.Z>M.#i tmm\zM.m 

\z£?T&®LT^%£mfezntcmm\ai$t.$:iJO> hTzmnmw^m (2 
1) 

wmmn&m^m (21) tfmtzmmm (4) tc^cD&^&^^tiiiii 

»«JO**ii*tW»rsi**ji*#iJ£«! ! '31^gl! (2 1) tSr«>tfcllBBSS»© 


17 


WO 99/42691 PCT/JP99/00771 

mmmm¥& (21) it 

mmm^mmmnmm^ m. (21) \zTj£®tzfkmnm®&mm ( t 1 , 1 2 • • > 
sms^R^w-a^b, -t©a^bfc»oft«f*ij«iHHEffl»j <ti , t2 • •> 
&^^^j«j(i^fcp©^;i/-^ (a, b. o \z#mi>. &tnv-7 (A, B, 
o ©ftwwsEiaftasB^&ft^u-^ (a, b, o h^w-sehss*©^. 

l'(TAF, TBF, TCF) £*&£«mttg3?$&33M£ (2 1) 

(A, B, C) ©<!>&< £2 (A, C) &a«U 

©a^bfe^;i/--/ (a, o mz&mnfemw (ti , t2- •) ztunvx. 
^tnt (tas, tcs) &*J6*^m-tmc«ia#« (21) 
MKte««»«ii«ia*a (21) (a, b, o ©&i& 

{I (TAF, TBF, TCF) tffifeO b£ V>flt (TM1, TM 2 , TM3) <h 

s-tn^njttt-rsttfcic we^-^ (a. b, o ©ggMt (taf, 

TBF, TCF) ©'>&< tb2Z>&m*\Z.tk1StVT®1&m&ifi$ffi\ZjLr>Tl£ 
WbT^©^^I^lC*^^^a^^¥lJ^t-^«^^^fiJ^a#^ ( 2 
1) <h, 

WffiR^ji^lRlfiJ^a^a (2 1) #&*&©«*£*«fflfc&*£W£b 
iftlB£m-fUM&W& (2 1) T?#«>fc«»©£fm (TAS, TCS) 
Kl©«£tt (TF) ^-©iiMM (TF) tS^^TglfilS (NS ) rt< 

&Ti,T\,*z>£ : ifrzmm'rz>t£*>\z, tommm (td <hRif^©»^ffl <t 

van <t ©ft o t v> * *» £ a Wf-r & @£&&&ftft*4! ! 3i^gi: 

(2D 

RS!£K (NS ) *««TbT^Stfl»BBlHH6aSfE»tK}|i«ia¥g! (2 1) ifi 

mmhttm^t. #^>mi (no #ini*xtt**$*u R*t\z. m^mm (n 
s ) f)mTVT^u^£®&mm&mmnmm^mmmLfzm\z\t, *r<D%o 

>hW. (NC ) #ffije©ttfcU (2 1) 

18 


WO 99/42691 PCT/JP99/00771 

ft*ji*fls«ii¥8 (2D n, mmm^mm^muM-mm^ (21) a« 

&-Dm%i$\fei3V>* (2 1) (Dts^y Mi (NC ) dJ^Jto^J^fil (NK ) {3 
? (6) &E<EKSfj*-BrS»*3i*lBlj8ffiLa^S (2 1) ^m^tzmm^tiom 


19 


WO 99/42691 


PCT/JP99/00771 


1/4 



WO 99/42691 


PCT/JP99/00771 


2/4 


CO 


*■ 


ID 


OJ 


V 


Eg 

A 


V CD 


CD 
4-> 


1 


GD 
4-> 


O 

4-> 


CD 


OJ 


a 


ID 


CD 


CD 


CD 
4-> 


O 
OJ 
4-> 


OJ 


CL 
CD 


WO 99/42691 


3/4 


PCT/JP99/00771 



WO 99/42691 


PCT/JP99/00771 


4/4 


@4 


( START 


2f »*3 


2tv14 



NO 


3 NO 

> 

. NO 

=» 

. NO 

3» 


TF=TAS-TCS 


2x9 77 


TF>TJ?^— ^ 


7x*7ll 


TF=0 


2x!>}6 



7xf 79 


INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP99/00771 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 6 E05F15/20 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 E05F15/00-15/2 0 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 Jitsuyo Shinan Toroku Koho 1996-1999 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Y 
A 


Y 
A 


Citation of document, with indication, where appropriate, of the relevant passages 


JP, 8-121018, A (Nippon Cable System Inc.)* 
14 May, 1996 (14. 05. 96), 
Claims 1 to 7 (Family: none) 

JP, 7-158338, A (Mitsuba Electric Mfg. Co., Ltd), 
20 June, 1995 (20. 06. 95), 
Claim 1 (Family: none) 

JP, 9-328965, A (Toyota Motor Corp.), 
22 December, 1997 (22. 12. 97), 
Claim 1 (Family: none) 


Relevant to claim No. 


4, 6 
1-3, 5 


4, 6 
1-3, 5 


1-6 


[ | Further documents are listed in the continuation of Box C. Q See patent family annex. 


* Special categories of cited documents: 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L* document which may throw doubts on priority claimfs) or which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" documenl referring to an oral disclosure, use, exhibition or other 

means 

"F" document published prior to the international filing dale but later than 
the priority date claimed 


*T" later documenl published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance; the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combination 

being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
26 March, 1999 (26. 03. 99) 


Name and mailing address of the ISA/ 
Japanese Patent Office 

Facsimile No. 


Date of mailing of the international search report 
6 April, 1999 (06. 04. 99) 


Authorized officer 


Telephone No. 


Form PCT/ISA/210 (second sheet) (July 1992) 


P CT/ J P 9 9/0 0 7 7 1 


A. *W«)JRi-S»»co»S (HBWK^a (IPC) ) 
Int.Cl 0 E05F15/20 


B. 


Wt*rfTofctt/NEK» (HKWMfiMi (IPC) ) 
Int.Cl 6 EO5F15/00- 15/20 


B*H*flWf*^« 1 9 2 2-1 9 9 6^ 

B*B^BB5tffl«T*^« 1 9 7 1 -1 9 9 9^ 

B#ss«*ffl*r*&« 1 994-1 99 9^ 

a*H*ffl»fJ6»»^« 1 9 9 6 - 1 9 9 9¥ 


gitljl L/cm^-x-^-* (f-^-x^tv $ffid{£fflL£:fflI£) 


c. 


Y 
A 


Y 
A 


A 


JP, 8-121018, A (0;£^~7VV->*xiM*^*±) 

1 4. 5£. 1996 (1 4. 05. 96) 

JP.7-1 5 8 3 3 8.A (*^tt=y3ltt««^0f) 

2 0. 6 J3. 1995 (2 0. 06. 95) 

J P, 9-3 2 8 9 6 5, A ( h 3 9 S»*t*^tt) 
2 2. 1 2J3. 1 9 9 7 (2 2. 1 2. 9 7) 


4, 6 
1-3, 5 


4, 6 
1-3, 5 


1-6" 


r&j R-^7^h77 ^ y — 3tiK 


2 6. 0 3. 9 9 

BSM2E««<Z>5££B 0 6 04 99 

B*H»flPJf ( I S A/ J P) 
KflS## 1 0 0-8 9 1 5 

03 — 3581— 1 1 0 1 F 1 

2 E 

9 13 0 

^ 6 4 6 4 


IjtPCT/ISA/2 10 lf&2<<—i?) (1 9 9 8^7^) 


